Abstract. The factors affecting the shear strength of sulfated saline soil are complex, and the variation law is difficult to explore. In order to determine the variation of shear strength of sulfate-based roadbed saline soil under different water content, compaction and confining pressure, the internal friction angle and cohesion, which are two important parameters of shear strength, were analyzed. The test results show that the stress-strain curve of sulfate-based saline soil is strain-softening type distribution, and the smaller the confining pressure, the more obvious the softening type; the shear strength increases with the increase in confining pressure and compaction. The cohesive force first increases and then decreases with the increase in water content, and the maximum cohesive force occurs near the optimal water content; the cohesive force increases slowly with the increase in compaction degree; the cohesive force increases most obviously when the water content is 10.8%. The internal friction angle decreases with the increase in water content, and the peak area is not obvious; the internal friction angle increases as the degree of compaction increases.
Introduction
Saline soil is widely distributed in China, especially in the northwest inland basins and desertification areas. Saline soil is mainly composed of chloride salt and sulfate in the northwest. Compared with non-saline soil, saline soil is a kind of special soil which is more sensitive to the environment. The amount of soluble salt existing in the soil will change in quantity and phase under certain environmental conditions. Therefore, it affects the connection mode between the soil particles, and further changes the density, pore ratio, shape composition and structure arrangement of the soil. Because saline soil has strong regional characteristics, the physicochemical properties of saline soil vary greatly in different regions. Therefore, the existing research results cannot be effectively used for reference and application. The environmental conditions in the northwestern regions are complex, such as the Qinghai area in the eastern Qinghai-Tibet Plateau [1] . It is located in the high-altitude and cold region of the world, and its geographical location, topography, climate change and engineering geological structure are unique. If the ambient temperature changes, the construction of the saline soil area will cause salt swelling, tumbling, disintegration and corrosion [7] . At the same time, salt can reduce the strength of the structure, causing it to break earlier in the design life and lose its function.
In this paper, based on the conventional indoor triaxial test, the in-depth analysis of the shear strength of natural subgrade saline soil in eastern Qinghai is carried out [4] . Further change the stress-strain curve, internal friction angle and cohesive force under different confining pressure, water content and compaction degree. This provides a strong data support and technical reference for the construction of cold and high-altitude saline soil areas, and it ensures the quality of engineering construction and design.
Experiments

Basic Test
The representative saline soil sample collected was subjected to basic physical and chemical tests, and the natural moisture content of the saline soil was W = 21%, the liquid limit W L = 27.9%, and the plastic limit was W P = 9.7%. The maximum dry density and the optimum moisture content were ρ = 1.8 g/cm 3 and W op = 10.8%, respectively. The total salt content was determined to be 0.56%, of which SO 4 2-was 0.35%. The soil sample was prepared with different water content and then sampled to obtain a cylinder with a height of 80 mm and a diameter of 39.1 mm, and then subjected to an undrained unconsolidated triaxial shear test (UU).
Test Equipment
Test instrument is a SLB-1 stress-strain controlled triaxial shear penetration tester, which can perform stress-strain-controlled CU, UU, CD, stress path and advanced infiltration tests. In the test, the prepared computer software can record the test data in real time and plot the changes of stress-strain curve, body strain and pore water pressure. The data can be set to save the path for later analysis.
Test Plan
The experimental conditions were set for each test design condition, and the compaction degrees were 90%, 93% and 97%, respectively; the moisture content is 7%, 10.8%, 14% and 17%, respectively. In order to calculate the cohesive strength and internal friction angle parameters of the shear strength, the confining pressure is set to 50 kPa, 100 kPa, 200 kPa, 300 kPa and 400 kPa, respectively. Thus, the cohesion C and the internal friction angle φ parameters are obtained from the strength envelopes plotted from the test data. The test plan is shown in Table 1 . 
Test Results and Analysis
Analysis of Stress-strain Curve of Saline Soil
Take the stress-strain curve with water content of 7% and 14% respectively as an example. It can be seen from Figure 1 that the stress-strain curve of sulfate-based saline soil is initially, and the stress increases rapidly with strain. When the value reaches a certain value, the strain growth is slow, and the later curve shows two different trends, namely strain hardening type and strain softening type. Under low confining pressure, the stress-strain curves of two different water content saline soils show strain softening; under high confining pressure, the stress-strain curves of two different water-salt saline soils show strain hardening. The axial strain of the curve inflection point under low confining pressure ranges from 2% to 4%. This is related to the structure of saline soil, when the confining pressure is small, the structural yield stress is advanced, the soil structure is destroyed, and the shear zone is obvious [2] . The structure of the soil itself is more complicated due to the presence of salt. Figure 2 and Figure 3 show the relationship between cohesion and internal friction angle and water content under different compaction degrees. It is known from Figure 2 that as the water content increases, the cohesive force first increases and then decreases, and the later stage tends to be stable, indicating that the water content has a significant influence on the cohesive force, and there is a certain range; it is known from Figure 3 that the internal friction angle decreases with the increase of water content, and the water content range does not affect its maximum value.
Analysis of the Influence of Water Content on Cohesion and Internal Friction Angle
Due to the presence of salt in the water, the thickness of the water film surrounded by the saline soil particles changes with the salt ion content. The friction between the soil particles changes during loading. At the same time, under the influence of salt ions, free water will change the pore water movement between the soil particles, thus affecting the cohesion and internal friction angle [3] .  3 =300kPa,w=14%,K=93%  3 =100kPa,w=14%,K=93%  3 =400kPa,w=14%,K=93%  3 =200kPa,w=14%,K=93%  3 =300kPa,w=14%,K=97%  3 =100kPa,w=14%,K=97%  3 =400kPa,w=14%,K=97%  3 =200kPa,w=14%,K=97% Figure 4 and Figure 5 show the relationship between cohesion and internal friction angle and compaction under different water contents. It can be seen from the figure that the cohesion and internal friction angles increase with the increase of compaction degree, and the trends of the two are more consistent. When the water content is 10.8%, the increase of cohesive force is the most obvious, while the increase of internal friction angle is weak. When the change in other moisture content is also consistent, the change in the internal friction angle is stronger when the change in cohesive force is weaker. The change of compaction degree causes the change of the size of the pores between the soil particles. The larger the compaction work, the smaller the pore volume of the soil. The stronger the soil structure, the tighter the mutual bite, the less likely it is to be destroyed, and the cohesion and internal friction angles will increase [5] [6] . The smaller the compaction work, the opposite is true, and the cohesion and internal friction angles are reduced.
Analysis of the Influence of Compaction on Cohesion And Internal Friction Angle
Conclusions
There are two different strain patterns in the stress-strain curve of sulfate-based saline soil, which are strain softening type (low confining pressure) and strain hardening type (high confining pressure), which is strongly structural with saline soil related. The cohesion increases first and then decreases with the increase in water content, and the maximum cohesion appears in a certain range of the optimal water content; as the compaction increases, the cohesive force gradually increases; ions affect the effect of soil particle encapsulation on water film thickness. The internal friction angle decreases with the increase in water content, because the more moisture in the soil, the smaller the friction between particles; the internal friction angle increases with the increase in compaction, which increases with the compaction work, the soil Structurally related. The presence of salt makes the internal friction angle change singular.
